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Abstract of JP91 07086 

PROBLEM TO BE SOLVED: To obtain a thick 
intergate-interlayerfilm by forming an upper 
layer silicon oxide film of the intergate- 
interlayer film and a gate insulating film of an 
.Mi.SF.ET ..for a peripheral circuit in the same 
process in different thickness utilizing the 
difference of growth of a silicon oxide film 
depending on the foundation, SOLUTION: The 
thickness of a silicon oxide film 6c formed on a 
silicon nitride film 6b through thermal oxidation 
in a dry or a wet atmosphere scarcely 
changes. Thus, an insulating film (ONO film), 
consisting of a silicon oxide film 6a, the silicon 
nitride film 6b, and the silicon oxide film 6c 
formed in this order from the bottom, can be 
formed as an tntergate-interlayer 6 of a 
memory cell MC in a state wherein the silicon 
oxide film 6c is made sufficiently thin, and at 
the same time, a gate Insulating film of s 
MOSFETQr for use in a read -out circuit can be 
formed in the same process with the thickness 
thereof being made different from that of the 
silicon oxide film 6c. As a result, respective 
thickness with optimum values can be 
achieved without increasing the processes. 
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1 5©i^*^fT7i3o ^1©^, l^i 7 ^ hVXi? 1 7 &|ffc 

ib, y-mii, 1 8 STx^tLTM^atiLiEi 

KiMi SFETQr©V-7W, KW>fBtl 9 
RO*a : §jA^-®ggMM I S FET©V-X«, FH 

>®j^2 o zmm,-?2>&mmm)& 1 9 a, 20a sa^bs; 

-r*fc«6Kna©T*l*'J> (P) Xtth* (As) © 



( 7 ) 

11 

-r*>tt%&*£fTf&"5 (Eii4) . 

[0 0 5 4] 'Aiz, hco-tM F^^r — ^x^— it 

2 1, 2 2, 2 3£«L, u©-it-f F<?*— 
13-2 1, 2 2, 2 3 $ t L t ffl l/^c n 

3, 19, 2 0 CO^ilftfilit 3 b , 19 b, 20b£f 
fiTTS (BIS) . 

[00553 c&m, zmttmsmmmmma zmm 

[0 0 5 6] Z\<7>£?lz, HfflBNK«#j$-r<&, tt*UJ 
L@MMISFETQrH ±S</DgHbg-:i|S$l 6 c «fc 

K>*>m^wimo>y-hmmmi 4, y-Mii 8 (3 

> h D-^y- hil7tBD , n B¥»flElKtt 1 9 
[0 0 5 7] #±©«WrN4. Sft»<tK=«t oaft-fta*M 

6c, y- 1 4 &««ufcftc, n, omm% 
I6c, y— bti&mmi 4^m^v-z^>^\ z.<dt~ 

[0 0 5 8] Sfc, JiCkWiPjmi, CVDfeiD3 
nm~5 nmOjJgJP^BHbllSiSII 1 4 a, 6cW«l 

*»fb*fftt^«^ba*Bi6 c . y-htt»«ti 
mmit «istcvD»TWtift**t*i8i:fti 

fCbTfcJ^. BP'S, M$O0 1 0 CStlSC*^ 
T, 7y«Jfei»C±oTlltt«<Wl 3«B?SLfc«, 30 
8 0 CC- 9 0 0*CGD<?xy S»B*t"^S(Mft'fb*fT«t 
^, Sl^tBUElKfflMI S FET^«PL«t3«E*aiUlHl 
grJlM I SFETQr coy- httttJR 1 4 -hfeSSHbS 
*«14a*«*7nmaflE»fSt5. COBS, SffcS 
*1K6 b.k(r«®-fba^ltS«PfiE$n^l/i (132 3) . 

[0059] mz, y~ bmmmm<D±.m<Dmmmm 

6 cRtfBt*£HbEI8&fflM I SFETQr <Df— bm» 
Ml 4£ft&*Kft&3RKl 4 c*CVDSEKJ:-3TRJ» 

iibs*li4c«$n5iifei;, ifttiii 40 
4 b, 1 4 cfrzm^mBvy—bmBMi 

ft* (El 2 4) . 
[0 0 6 0] N, 0*©*Jg'tt:*rx»BStt?7 

1 4CD#|£b«e>£fT&^> ^©J«£fr±&i±«u en 

5iC B2 3, 02 4fc^-rxSfc45^rt>. 

[0 0 6 1] ##0iJ£LT, 5E^#^*s*SS«EtKfc* 
JtUTVifc^rtt*. HI 675SH1 9*fflViTXaffK 50 



¥ffflW- 9 - 1 0 7 0 8 6 
12 

[0 0 6 2] UT<Dffl,m-V\&®W&m'P, ^tUt;i/M 
C. K*-ttibinS§ffl©M I S FET&^S^^^ESgJl 
COM I S FETcr)^*t'OV^T, WI3^j^(*J (7— 

[0 0 6 3] *fB5 75aH6C*-rxa*T«m5fil/ 

hm«4&L-<#^jA^iHlEg^M I S FET©y- h 
US 1 1 O&MtZS 5 0*C7!r5 1 0 0 OtO F^-fUBB 
*KTW»flSEJ:0§W5 75§S2 0 nm<7>lS{b«?it§l6 
a&J#fi£b. »iT7 0 0*C7!r^8 0 O'CfcTCVDiS 
KiOStW 1 0-2 0 nm©^{t3a^M6 b%mm$ 
it, 9 0 0TC7J51 0 0 OXZW^V h^^—ASffflft 
KT*»{t*fr!fc^*J|E3 755l 0 nmOiHHtll 
I6c £i?i*u ffift&ttlfte c ©ifc#xST*cD^ib)^ 

*Jil.tBSfih'r*fc46fcJ«IP 5-15 nmtDgftS«6 
d£7 0 0137558 0 0'CCTC V D )£ J; 9 if£*it £ 
it, T*>£J«K:SMfc&*IJt6 a, gfttii6b. Mb 

i»6c, mmmme a^mmvftmmm (ono 

NI) StA^T* (016) . 

[0 0 6 4] jfcfc, *hUy^5-7^fCj:^T^^-l±lL 
mM I SFETMSt^iffi^tfcl/yX h-TXi? 1 

»§i 6 d . mitmmm 6 c & # swksstigt 6 t> * k ^ < 

X-y^>^fcO:t>TS^*-rS (HI 7) . 
[0 0 6 5] b>*X h VXi? 1 2 ^I^*L-fc^ 

tc, y ymiz&&m&%nt£^wi&-ihLmM i sfet 
® ft*, may— MBJiMiteoB'fba 

8 0 0°C7!iS9 0 OrcD^x y hXfS K^-f SfflSttT 
Si^fb^fT&^K/P 1 0 nm75M2 0 n Tftvm&mtm 
1 3*JKsKbfc^tC^fflbfflM I S FETfl0fift«HtttC 
3 t + *^*f;i->0>ttAftfTfc9 (0 18) . 

[0 0 6 6] 7y*ttMHCJ:oT«MaMlftiH 3 

*|»*Lfc^fd, 8 0 0°C75S9 0 0t© F^-fXtt^ 
ly Flf:|S^i}CT«fb$rtf ^^M^mLdlggfflM I S 
FETMS«;l*tBb@8SfflM I SFET©y-h 
Igft^ 1 4 £&«ttft&)MK«JKJP 1 0 75S2 0 nmt 
T)gfifeT«.- (0 19) . 

[0 0 6 7] CCftOIltt. aflt©«jS*j*tPI«t'Tf 
*0. ftffKBUfcXg<7?01 2 75H0 1 5MBitl)Ig 

[0068] zL<D&$tzi,T&mz*ifz&mm<o ! zm& 
tc, y-h-jw«wj»*»<-r*c:<!:^Bji-tf»o. y- 



( 8 ) 
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13 



14 



ol, y- KIWSWJK$:ONOlKi'r-S^i:A i Bltgt^ 
[0 0 6 9] Sfc, T*fcJ:*»fl3iJMl<Dri»a>J*fc 
BifflMI S F ET©y- b«6Mt?;**)g|IS;f jt 

[0070] lot, y-hraHra«©JK»*t»<&«. 

[0 0 7 1] PA±. *»9»tJ;?TftSnt«?!*, 

[0 0 7 2] 0iJx.fct (tt»Lfc«6<0»«nrtt, T-f 0 20 
D 3 >t£:x-^ iCjgimtlS R OM £ ^ 7 

EPROM^fJEE P ROMi;fe3iffl^wrtg-C^«,<, 

[0073] 35(-*5ewtt. m&m<D&mm>' , )3>m 

» rifT S fl&O y a -fe X K t> jgffl dt^rUBT* * . 
[0 0 7 4] 

«ui t> <d fc <t •? t« n « am s mm* \z m trn hc, t 

IB© AT? <&-?>. 
[0 0 7 5] ( l ) J:*itt» y~ h fflttHdRS 



[0 0 7 6] (2) *%BJitJ:tlti\ ONOg|©±JBB? 

{ta*wt«iaiaiSfflM i sFET©y-Mfe*M)it* 

[0 0 7 7] (3) #«fjfc:J;*lt£ ONOl©±« 40 

ffc&jRflt & » < t %> - 1 * * £ ^ 5 £Mt#t & * . 

[0 0 7 8] (4) *380J!r<tn«\ ±IB^» (1) 

(3) t^o. y-hw«s»iK**<-r4j:t*«-c** 

[0 0 7 9] (5) *«WCJ:tltf, ±SBS5!l* (4) fc 
[0 0 8 0] (6) *«WCJ:tltf, ±B3»* (5) 



[01] **WO-**0*IB-C»*3F*W8tt2|*l||#:)E 
*»«<0»**«f¥llfHTr**. 
[0 2 ] HI C^-r^*«14¥*#E«tS!«0*ffl5* a 

- a&ftcffi-pTb - b*TI8l:IST®!0X&£o 

m 3 ] mi fcwi-^»#i*¥t8#Bttfeii©s»£ b 

- b«te»-5T*-riiWiiiHT**. 

[0 4 ] fi£*OT#«tt**#l3tt««&Wt*«W©- 

■7>yyy- ^pn>tfj.-^co«fi£$^i-®-p^ 

■5. 

[0 5] #S8^©-**©»Sn?*&*ffSm¥*#:B 

era 6] *»w©-**©»«Ta**»#tt*»*e 
[17] *se^©— *jgo»«T**^tp*tt¥*#c 

[0 8] *«?8O-*JlS<0»agT**^»»1t*»#:>B 

[HI 0] *5gWO-3l?*fiO)g*T**T»|8tt*««: 

[0 11] *3S«©— **©»*T**:^#8tt¥*# 
EISiSllOSfflixa^ilc^i-SEBifiBHT?**. 
[0 12] *»WO-*Jfi©}B1B-C»*T»»tt^«l# 

[0 1 3] *5S?B©— *Jfi©®KT»*^»»tt#i»# 

[0 14] *iiO-*10fiTg5^tt¥|!# 

iB»s«<Dsa5sxejrtt*-riiK»fffiHT?**. 
b*£«© & ii x t Ksnew s 0 x& & . 

[0 1 6] *SS?B0D*#«-C**T»5Ett#W«:ffi*» 

«©sa5*xa£rtt3«-r«wfssTj&*. 

[017] #fBiPi©##«T**:*»»tt¥«#E1ftS 

XS Xt tTFTIf Wffi0T&£. 
[0 18] *38WO##«T*«^»3E1***#E*» 

«<7)Sf»*xtt£ri:Kjs-riKWfHia-e*«. 
[019] *X«®»*ttT&«;rW£tt**fl'£tttt 
«oK»*xffi£rtc*-r*i«SEn?**. 

[02 0] *56^0~*]«<D»«|-C**5F»fBtt^3»#: 
IE1SBsjlOR«*Xfficr«!:K^-r¥®B"e»*. 
[02 1] *fBB©-HK?)liTJ5^tt¥Sf 

B«Se»©s?«sx« r <h ic ? K-r¥a0x* *>. 

[02 2] *«W©-g||g<r>»JBT**^»»tti) s *#: 

saiMgg©g«$£-x*i xt ic^x^-ffimx^ 

[02 3] *58«<&-IIM©»»T*&*»8tii#*flc 
[02 4] *»«0~%tt4>&tt-?&*?]*att*4l* 



15 

i-^mmmmm, 2-7^-afw«, 3, 1 

9, 2 FU-f^flMR* 19a, 20a 

3 a, 3 b, I 9 b, 2 0 b -ffiflUHR 



< 9 ) »Ufl*F9 - 1 0 7 0 8 6 
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-FJKJMK* 6»-y-MBJBI1B«, 6 a, 6 c ••**fcft« 
KM, 6 b, 6 d-a-ffc3S*JR, 7-3>hPHH^- 
hmH, 8 -HlffiJttKK, 10, 15-^lyU3> 
R, 11, 18-y-Mffi, 12, 16, 17-l/y 
1 3-«#ffiHfcSt 2 1, 2 2, 2 3-1* 



[Bl] 





m2 




(a) 



(b) 



[134} 



I/O 



EPROM 



I NIC 



CPU 



A/D 



J /o 



I/O 



EEPROM 



I N TO 



CPU 



A/D 



I/O 



( n ) 



%ffflW 9 - 1 0 7 0 8 6 




[08] 



08 

M « >; *r.rt/> (jgfe*m USB) tiff* &*HIJ!&> 




( 12 ) 
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[H9] 



i9 



5a eb 




2 4a 5 1 



2 2 13 1 



2 Z 11a a 1 



^^^^^^^^^ 



7. 

4a 6 1 






13 1 



11a & 1 




[HI 0] 




( 13 ) 



mMW- 9 - 1 0 7 0 8 6 



cm 1 1 ] 



mi i 




4a S 1 14 1 11a 9 1 




( 14 ) 



WmW-9 - 1 0 7 0 8 6 



CHI 3] 




[01 4] 




4 6 1 3a 18 14 1 13a 11 9 1 20a 



( 15 ) 



%fffiW-9 - 1 0 7 0 8 6 




mi 6] 

mi6 





( 16 ) 



WfM^9 - 1 0 7 0 8 6 



CH 1 7] 



017 




[El 1 8] 




4 5 1 13 1 11 9 1 



( 17 ) 



~ 1 0 7 0 8 6 



6a 6b 6c6d 



tH 1 9] 

gI19 



6a 6i> 6c 6 d 




2 14 1 



4 6 1 



14 1 



2 2 11 9 1 



6a 6b 6c 6 d 




11 9 1 



[12 0] 

020 




[02 1] 

m2 i 

4a £ 4a 2 2 4a 



( 18 ) 



#H*F9 - 1 0 7 0 8 6 



[iH 2 2] 

U\2 2 



2 4 2 2 WL 




2 4 



[g!2 3] 

|gJ2 3 

«®/>mt,f«}gs) 



6a 6b 





4a 5 1 14b 1 11a 9 1 



( 19 ) ¥rm^9 - 1 0 7 0 8 6 

imz 4] 
02 4 




(51) Int. CI. 1 

H 0 1 L 29/792 
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